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PROBLEM TO BE SOLVED: To provide a method and system for 
extending bandwidth with which a frequency characteristic of a high 
frequency component of a broadband signal is adjusted, in matching with 
the preference of the user. 

SOLUTION: A frequency characteristic adjustment section 26 of a voice 
band width extension device 9 adjusts the frequency characteristic of a high 
frequency component of 3,400 Hz or over from a BSF 25, based on a 
parameter that is given in advance and can be revised. An adder 31 adds a 
frequency component of 3,400 Hz or over with an adjusted frequency 
characteristic to an original narrow band voice component with a frequency 
band of 300 Hz-3400 Hz from an up-sample circuit 25. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bandwidth escape approach characterized by adding to the above-mentioned narrow-band signal after the 
parameter value which was able to give beforehand the frequency characteristics of the above-mentioned component out of 
band, and which can be changed adjusts in the bandwidth escape approach which guesses a component out of band, adds to 
the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band 
signal or this. 

[Claim 2] The bandwidth escape approach according to claim 1 characterized by adjusting the gain of the above-mentioned 
component out of band as adjustment of the above-mentioned frequency characteristics. 

[Claim 3] The bandwidth escape approach according to claim 1 characterized by adjusting the frequency band of the above- 
mentioned component out of band as adjustment of the above-mentioned frequency characteristics. 
[Claim 4] The bandwidth escape approach characterized by adjusting the frequency characteristics of the above-mentioned 
component out of band after being added to the above-mentioned narrow-band signal with the parameter value which was 
able to be given beforehand, and which can be changed in the bandwidth escape approach which guesses a component out of 
band, adds to the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a 
narrow-band signal or this. 

[Claim 5] The bandwidth escape approach according to claim 4 characterized by adjusting the frequency band of the above- 
mentioned component out of band as adjustment of the above-mentioned frequency characteristics. 
[Claim 6] The bandwidth growth equipment characterized by to have the frequency-characteristics adjustment device which 
adjusts with the parameter value which was able to give beforehand the frequency characteristics of the above-mentioned 
component out of band, and which can be changed in the bandwidth growth equipment which guesses a component out of 
band, adds to the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a 
narrow-band signal or this, and an addition means add the component out of band to which frequency characteristics were 
adjusted with the above-mentioned frequency-characteristics adjustment device to the above-mentioned narrow-band signal. 
[Claim 7] The above-mentioned frequency-characteristics adjustment device is bandwidth growth equipment according to 
claim 6 characterized by adjusting the gain of the above-mentioned component out of band. 

[Claim 8] The above-mentioned frequency-characteristics adjustment device is bandwidth growth equipment according to 
claim 7 characterized by carrying out the multiplication of the GEINN set point which was given beforehand, and which can be 
changed to the above-mentioned component out of band. 

[Claim 9] The above-mentioned frequency-characteristics adjustment device is bandwidth growth equipment according to 
claim 6 characterized by adjusting the frequency band of the above-mentioned component out of band. 
[Claim 10] The above-mentioned frequency-characteristics adjustment device is bandwidth growth equipment according to 
claim 9 characterized by being given beforehand and adjusting the frequency band of the above-mentioned component out of 
band based on the filter factor in which ****** is possible. 

[Claim 11] The bandwidth growth equipment which carries out [ having the frequency-characteristics adjustment device which 
adjusts with the parameter value which was able to give beforehand the frequency characteristics of the above-mentioned 
component out of band of the addition outputs of an addition means add the above-mentioned component out of band to the 
above-mentioned narrow-band signal, and the above-mentioned addition means, in the bandwidth growth equipment which 
guesses a component out of band, adds to the above-mentioned narrow-band signal, and extends bandwidth from the 
parameter which can compound a narrow-band signal or this, and which can be changed, and ] as the description. 
[Claim 12] The above-mentioned frequency-characteristics adjustment device is bandwidth growth equipment according to 
claim 11 characterized by adjusting the frequency band of the above-mentioned component out of band of the addition 
outputs of the above-mentioned addition means. 

[Claim 13] The above-mentioned frequency-characteristics adjustment device is bandwidth growth equipment according to 
claim 12 characterized by adjusting the frequency band of the above-mentioned component out of band of the addition 
outputs of the above-mentioned addition means based on the filter factor which was able to be given beforehand, and which 
can be changed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention leaves the parameter which constitutes the narrow sound signal or narrow it of a 
frequency band which is told by a communication link and broadcast as it is in transmission and a transmission line, and 
relates to the bandwidth escape approach and equipment which extend bandwidth by the receiving side and are made into a 
wideband voice signal. Moreover, it is related with the bandwidth escape approach and equipment which extend the 
bandwidth of the signal accumulated in package media, and are made into a broadband signal. 
[0002] 

[Description of the Prior Art] The band of the telephone line is as narrow as 300-3400Hz, and the frequency band of the 
sound signal sent through the telephone line is restricted. For this reason, the tone quality of the conventional analog 
telephone line can seldom be said to be fitness. Moreover, there is dissatisfaction also about the tone quality of a digital 
cellular phone. 

[0003] However, since the specification of a transmission line has become settled, it is difficult to extend this bandwidth. 
Therefore, a signal component out of band is predicted by the receiving side, and the various proposal of the system which 
generates a broadband signal is made. 

[0004] Vector sum exciting line form prediction (Vector Sum Excited Linear Prediction:VSELP) coding which is the voice codec 
method of the automobile/cellular phone of our country especially, By the method which tried application to the source of 
pitch synchronous noise excitation-sign exciting line form prediction (Pitch Synchronic Innovation-CodeExited Linear 
Prediction: PSI-CELP) coding method, it notes performing LPC composition. Both linear predictor coefficients alpha and the 
source of excitation are broadband-ized, and there are broadband-ized alpha and a thing which performs LPC composition by 
the source of excitation. 

[0005] However, distortion is included in the wideband voice obtained by this. Then, in the frequency component contained in 
the Hara voice, since it is [ with the Hara voice ] naturally more nearly quality, the filter removed this component among the 
compounded wideband voices, and how to add the Hara voice has been taken. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, although it was the wideband voice compounded as mentioned above, 
the favorite individual difference of tone quality was large, and the gain of the high-frequency component by which guess 
composition was carried out was understood that how to bend to a fixed value is good. Similarly, a high-frequency component 
6kHz or more has desirable how depending on which this value also bends to immobilization, although the way oppressed a 
little is liked. 

[0007] This invention is made in view of the above-mentioned actual condition, and aims at offer of the bandwidth escape 
approach and equipment which can adjust the frequency characteristics of a high-frequency component according to liking of 
a user. 
[0008] 

[Means for Solving the Problem] Since how to add the Hara voice and the compounded component out of band about gain is 
taken, it becomes possible by adjusting the gain of a component out of band before addition. Moreover, it becomes possible 
by covering the filter which adjusts frequency characteristics before addition or after addition about bandwidth. 
[0009] For this reason, in the bandwidth escape approach which guesses a component out of band, adds to the above- 
mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band signal or 
this, after the parameter value which was able to give beforehand the frequency characteristics of the above-mentioned 
component out of band and which can be changed adjusts the bandwidth escape approach of this invention, it is added to the 
above-mentioned narrow-band signal. 

[0010] Moreover, in the bandwidth escape approach which guesses a component out of band, adds to the above-mentioned 
narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band signal or this, the 
parameter value which was able to be given beforehand and which can be changed adjusts the frequency characteristics of 
the above-mentioned component out of band after being added to the above-mentioned narrow-band signal. 
[0011] Furthermore, the bandwidth growth equipment of this invention is equipped with the frequency-characteristics 
adjustment device adjusted with the parameter value which was able to give beforehand the frequency characteristics of the 
above-mentioned component out of band, and which can be changed, and an addition means add the component out of band 
to which frequency characteristics were adjusted with the above-mentioned frequency-characteristics adjustment device to 
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the above-mentioned narrow-band signal, in the bandwidth growth equipment which guesses a component out of band, adds 
to the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band 
signal or this. 

[0012] moreover, the above of the addition outputs of an addition means add the above-mentioned component out of band to 
the above-mentioned narrow-band signal in the bandwidth growth equipment which guesses a component out of band, adds 
to the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band 
signal or this, and the above-mentioned addition means - even if few, it has the frequency-characteristics adjustment device 
which adjusts with the parameter value which was able to give beforehand the frequency characteristics of one component 
out of band, and which can be changed. 
[0013] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of this invention. 
The gestalt of this operation is speech bandwidth growth equipment which extends the bandwidth of the inputted narrow- 
band voice, using the bandwidth escape approach concerning this invention. The bandwidth escape approach which this 
speech bandwidth growth equipment uses is the bandwidth escape approach which guesses a component out of band, adds 
to the narrow-band signal compounded from the parameter, and extends bandwidth from the parameter which can compound 
the narrow-band signal restricted in a transmission line, and after the parameter value to which the frequency characteristics 
of the above-mentioned component out of band were beforehand given by the request of a user and which can be changed 
adjusts it, it is the approach of adding to the above-mentioned narrow-band signal. For details, it mentions later. 
[0014] This speech bandwidth growth equipment is applied to a digital cell phone unit. First, the configuration of this digital 
cell phone unit is explained. Here, although the transmitter and receiver side is described separately, it is collectively built in 
one cell phone unit in fact. 

[0015] In a transmitter side, the sound signal inputted from the microphone 1 is changed into a digital signal with A/D 
converter 2, after encoding with the voice encoder 3, transmitting processing is performed to an output bit with a transmitter 
4, and it transmits from an antenna 5. 

[0016] At this time, the voice encoder 3 supplies the coding parameter in consideration of narrow-band-ization restricted by 
the transmission line to a transmitter 4. For example, as a coding parameter, there are a parameter about the source of 
excitation and linear predictor coefficients alpha. 

[0017] Moreover, in a receiver side, a receiver 7 receives the electric wave caught with the antenna 6. And the above- 
mentioned coding parameter is decoded with the voice decryption vessel 8, and voice is extended using the above-mentioned 
decryption parameter with speech bandwidth growth equipment 9. Then, it returns to an analog sound signal with D/A 
converter 10, and outputs from a loudspeaker 11. 

[0018] The 1st example of the above-mentioned speech bandwidth growth equipment 9 in this digital cell phone unit is shown 

in drawing 2 . The speech bandwidth growth equipment 9 shown in this drawing 2 extends audio bandwidth using the coding 

parameter sent from the voice encoder 3 of the transmitting side of the above-mentioned digital cell phone unit. 

[0019] The above-mentioned coding parameter is decoded with the voice decryption vessel 8. If the coding approach iroa 

voice coder 3 is based on a PSI-CELP (Pitch Synchronus Innovation-CELP: source of pitch synchronous noise excitation-CELP) 

coding method, the decryption approach in this voice decryption machine 8 is also depended on PSI-CELP. 

[0020] The parameter about the source of excitation which is the 1st coding parameter of the above-mentioned coding 

parameters decoded with the voice decryption vessel 8 is supplied to the zero stuffing section 12. Moreover, the linear 

predictor coefficients alpha which are the 2nd coding parameter of the above-mentioned coding parameters are supplied to 

the alpha->r (linear predictor coefficients -> autocorrelation) conversion circuit 13. Moreover, the signal decoded with the 

voice decryption vessel 8 is supplied to the V/UV judging circuit 14. 

[0021] Moreover, speech bandwidth growth equipment 9 is equipped with the code book 15 for broadband voiced sounds and 
the code book 16 for broadband silent sounds which are beforehand created using the object for voiced sounds and the 
parameter for non-vocal sound which were extracted from a broadband voiced sound besides the zero stuffing section 12, the 
alpha->r conversion circuit 13, and the V/UV judging circuit 14, and non-vocal sound. 

[0022] Furthermore, the partial extract circuit 17 and the partial extract circuit 18 which this speech bandwidth growth 
equipment 9 carries out the partial extract of each code vector in the code book 15 for broadband voiced sounds, and the 
code book 16 for broadband silent sounds, and ask for a narrow-band parameter, The quantizer 19 for narrow-band voiced 
sounds which quantizes the autocorrelation for narrow-band voiced sounds from the alpha->r conversion circuit 13 using the 
narrow-band parameter from the partial extract circuit 17, The quantizer 20 for narrow-band silent sounds which quantizes 
the autocorrelation for narrow-band silent sounds from the above-mentioned alpha->r conversion circuit 13 using the narrow- 
band parameter from the partial extract circuit 18, The reverse quantizer 21 for broadband owner vocal sound which reverse- 
quantizes the narrow-band voiced sound dosage child-ized data from the quantizer 19 for narrow-band voiced sounds using 
the code book 15 for broadband voiced sounds, The reverse quantizer 22 for broadband non-vocal sound which reverse- 
quantizes the narrow-band silent sound dosage child-ized data from the quantizer 20 for narrow-band silent sounds using the 
code book 16 for broadband silent sounds, While changing the autocorrelation for broadband voiced sounds used as the 
reverse quantization data from the reverse quantizer 21 for broadband owner vocal sound into the linear predictor coefficients 
for broadband voiced sounds The autocorrelation which changes the autocorrelation for broadband silent sounds used as the 
reverse quantization data from the reverse quantizer 22 for broadband non-vocal sound into the linear predictor coefficients 
for broadband silent sounds -> The linear-predictor-coefficients (r->alpha) conversion circuit 23, It comes to have the LPC 
composition circuit 24 which compounds wideband voice based on the linear predictor coefficients for broadband voiced 
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sounds from this r->alpha conversion circuit 23, the linear predictor coefficients for broadband silent sounds, and the source 
of excitation from the zero stuffing section 12. 

[0023] Moreover, this speech bandwidth growth equipment 9 is equipped with the band stop filter (BSF) 25 which removes 
the signal component of 300Hz - 3400Hz of frequency bands of input narrow-band voice data from the synthetic output from 
the rise sample circuit 25 which carries out over sampling technique of the sampling frequency of the narrow-band voice data 
decrypted with the voice decryption vessel 8 to 16kHz from 8kHz, and the LPC composition circuit 24. 
[0024] Furthermore, this speech bandwidth growth equipment 9 is equipped with the frequency-characteristics controller 26 
which adjusts the frequency characteristics of the high frequency component 3400Hz or more from BSF25 with the parameter 
value which was able to be given beforehand, and which can be changed, and the adder 31 which adds the frequency 
component 3400Hz or more to which frequency characteristics were adjusted by this frequency-characteristics controller 26 to 
the narrow-band voice data component of the origin of 300Hz - 3400Hz of frequency bands from the above-mentioned rise 
sample circuit 25. 

[0025] And from an output terminal 32, a frequency band is 300-7000Hz, and the digital sound signal whose sampling 
frequency is 16kHz is outputted. 

[0026] Here, the frequency-characteristics controller 26 adjusts the frequency band of the above-mentioned component out of 
band with the high region oppression filter 27. The high region oppression filter 27 shall be a filter which oppresses 
component about 6kHz or more, and shall tend to hear the above-mentioned component out of band. The filter factor 
maintenance memory 28 is connected to the high region oppression filter 27. Some filter factors which make attenuation of 
frequency characteristics gently-sloping, or are made steep are memorized by this filter factor maintenance memory 28. These 
filter factors are chosen according to actuation by the user on a control unit 33. And with the high region oppression filter 27, 
the frequency band of a component out of band is adjusted using the filter factor chosen according to liking of a user. 
[0027] Moreover, the frequency<haracteristics controller 26 adjusts the gain of the above-mentioned component out of band. 
The gain set point of the shoes set up beforehand is specifically memorized in the gain set point memory 30, it chooses 
according to the request of a user in a control unit 33, and a multiplier 29 is supplied. For this reason, in a multiplier 29, the 
gain of the above-mentioned component out of band can be adjusted according to a request of a user. 
[0028] On the whole, this speech bandwidth growth equipment 9 operates as follows. First, a broadband parameter is 
presumed from a narrow-band parameter, and the wideband voice signal is searched for in the LPC composition circuit 24. 
And the low-pass side which is a frequency band of the Hara voice is permuted by the Hara voice after that. That is, using 
BSF25 as a high pass filter, it leaves only a high region, and also in this high-frequency component, a high frequency 
component is oppressed with the high region oppression filter 27, gain is further adjusted in the signal-processing section 29, 
and it is adding to the Hara voice. 

[0029] Two, broadband-izing of alpha and broadband -izing of the source of excitation, are required for presumption of a 
broadband parameter. Moreover, it is necessary to create beforehand the code book by the autocorrelation r which is a 
parameter convertible into alpha and mutual for broadband-ization of alpha. Autocorrelation r is broadband-ized by 
quantization by this code book, and reverse quantization. 

[0030] First, broadband-ization of alpha is explained, alpha is once changed into the autocorrelation r which is a parameter 
showing another spectral envelope which is easy to presume a high region side paying attention to being a filter factor 
showing a spectral envelope, broadband-izes this, and it carries out inverse transformation to alphaw from the broadband 
autocorrelation rw after that. Vector quantization is used for an escape. What is necessary is to vector-quantize the narrow- 
band autocorrelation m and just to calculate rw which corresponds from the index. 

[0031] Since fixed relation is realized so that it may mention later, that what is necessary is to prepare only the code book by 
the broadband autocorrelation, in a narrow-band autocorrelation and a broadband autocorrelation, a narrow-band 
autocorrelation can be vector-quantized by this, and a broadband autocorrelation can be found by reverse quantization in 
them. 

[0032] About a narrow-band signal, there is relation which shows a broadband signal in the following (1) types at the band- 
limited thing, then a broadband autocorrelation and a narrow-band autocorrelation. 
[0033] 
[Equation 1] 

^Uj = 0U,®A)=^)®0(A) ■ * • (!) 

[0034] Here, for phi, an autocorrelation and xn are [ a broadband signal and h of a narrow-band signal and xw ] the impulse 
responses of a band limit filter. 

[0035] Furthermore, the following (2) types are obtained from the relation between an autocorrelation and a power spectrum. 



[0037] Considering another band limit filter with frequency characteristics equal to the power characteristics of this band limit 

filter, H', then the above-mentioned (2) formula become like the following (3) types about this. 

[0038] 



[0036] 
[Equation 2] 




(2) 
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[Equation 3] 



• - • (3) 



[0039] The pass band of this new filter and the inhibition zone are equivalent to the original band limit filter, and a damping 
property serves as a square. Therefore, this new filter can also be called band limit filter. Consideration of this simplifies a 
narrow-band autocorrelation with what band-limited, the convolution, i.e., the broadband autocorrelation, of a broadband 
autocorrelation and the impulse response of the filter of a band limit. That is, it becomes the following (4) types. 
[0040] 
[Equation 4] 



[0041] As mentioned above, if only a broadband code book is prepared in vector-quantizing a narrow-band autocorrelation, a 
narrow-band vector required at the time of quantization can be created by the operation, and does not need to prepare a 
code book beforehand from a narrow-band autocorrelation. 

[0042] Furthermore, since each rw code vector has monotone reduction or the curve fluctuated gently-sloping, even if it 
makes it low-pass by H f , there is no big change, and a direct rw code book can perform m quantization. However, since a 
sampling frequency is 1/2, it is necessary to compare every other order. 

[0043] By dividing into a voiced sound (V) and non-vocal sound (UV), since the still more accurate escape is possible, this is 
also performing the escape of alpha. In connection with this, the code book also uses two for the object for V, and UV. 
[0044] Next, the escape of the source of excitation is explained. In PSI-CELP, the rise sample of the source of excitation in a 
narrow-band is carried out by inserting a zero value in the zero stuffing section 12, and what generated aliasing distortion is 
used. Although this approach is very simple, since the power of the original voice and the difference of harmonic structure are 
saved, it can be said that it is quality sufficient as a source of excitation. 

[0045] And Broadband alpha and the source of broadband excitation which were obtained above perform LPC composition in 
the LPC composition circuit 24. 

[0046] Moreover, since the voice by which broadband LPC composition was carried out is of inferior quality as [ this ], a low- 
pass side is permuted with the original voice SNDN of a codec output. For this reason, 3.4kHz or more of composite tone is 
extracted, the rise sample of the codec output is carried out to fs= 16kHz by one side, and these are added. 
[0047] At this time, adjustment of the gain which carries out multiplication to a high region side is enabled according to liking 
of a user with the multiplier 29 of the frequency-characteristics controller 26. Since the individual difference for every user is 
large, this value is made adjustable. That is, the value of high region side gain is beforehand set up by the input from a user, 
and multiplication is performed with reference to this value. 

[0048] Moreover, there is the sound which is easy to hear by giving filtering which oppresses component about 6kHz or more 
a little with the high region oppression filter 27 of the frequency-characteristics controller 26 to a high region side before 
addition. This filter factor is selectable according to liking of a user. By processing with the high region oppression filter 27 
using the selected filter factor, the frequency band by the side of a high region was made selectable according to liking. 
[0049] However, since the processing using this high region oppression filter 26 does not affect the power characteristics by 
the side of low-pass, it may be performed to the component out of band under addition output of an adder 31. That is, the 
high region oppression filter 27 of the frequency-characteristics controller 26 may be formed in the latter part of an adder 31. 
Or it is also possible to give, after adding the filter which dares have influence also on a low-pass side. Wideband voice is 
obtained by the above. 

[0050] Next, detailed actuation of this speech bandwidth growth equipment 9 is explained using the flow chart of drawing 3 . 
[0051] The a!pha->r conversion circuit 13 changes into Autocorrelation r the linear predictor coefficients alpha decoded with 
the voice decryption vessel 8 at step SI. Moreover, the signal decoded with the voice decryption vessel 8 is decoded by the 
V/UV judging circuit 14 at step S2, and distinction of V/UV is performed. 

[0052] If a voiced sound / non-vocal sound judging flag is judged at this step S2 to be V, the switch SW which changes the 
output from the alpha->r conversion circuit 13 will be connected to the narrow-band voiced phonon-ized circuit 19. Moreover, 
if judged with UV, Switch SW will connect the output from the alpha->r conversion circuit 13 to the narrow-band silent 
phonon-ized circuit 20. 

[0053] When UV judging circuit 14 judges the above-mentioned voiced sound / non-vocal sound judging flag to be V, in step 
S4, the autocorrelation r for voiced sounds from Switch SW is supplied to the narrow-band V quantization circuit 19, and it 
quantizes. This quantization uses the parameter for narrow-band V for which it asked at step S3 by the partial extract circuit 
17 as mentioned above. 

[0054] On the other hand, at step S3, when UV judging circuit 14 judges the above-mentioned voiced sound / non-vocal 
sound judging flag to be UV, although the autocorrelation r for non-vocal sound from Switch SW is supplied to the narrow- 
band UV quantization circuit 20 and it quantizes, it quantizes also here in the partial extract circuit 18 using the parameter for 
narrow-band UV for which it asked by the operation. 

[0055] And it reverse-quantizes using the broadband V code book 15 or the broadband UV code book 16 by the broadband V 
reverse quantization circuit 21 or the broadband UV reverse quantization circuit 22 which corresponds, respectively at step S5, 
and, thereby, a broadband autocorrelation is obtained. 




(4) 
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[0056] And a broadband autocorrelation is changed into alpha by the r->alpha conversion circuit 23 at step S6. 

[0057] On the other hand, the rise sample of the parameter about the source of excitation from the voice decryption machine 

8 is carried out by zero being packed by the zero stuffing section 12 between samples at step S7, and it is broadband-ized by 

aliasing. And this is supplied to the LPC composition circuit 24 as a source of broadband excitation. 

[0058] And at step S8, the LPC composition circuit 24 carries out LPC composition of Broadband alpha and the source of 

broadband excitation, and the sound signal of a broadband is acquired. 

[0059] However, since it does not pass to the broadband signal searched for by prediction the way things stand but the error 
by prediction is included, it is of inferior quality. It is better to use the original voice SNDN of a codec output (input voice) as it 
is about the frequency range of input narrow-band voice especially. 

[0060] Therefore, filtering by step S9 of 300-3400Hz of frequency ranges of input narrow-band voice using BSF25 removes 
among the composite tone from the LPC composition circuit 24. 

[0061] And it adds with an adder 29 at step S13 with what carried out the rise sample of the above-mentioned original voice 
SNDN by the rise sample circuit 25 at step S10. At this time, there is the sound which is easy to hear by filtering with the high 
region oppression filter 27 which oppresses component about 6kHz or more a little to a high region side at step Sll. This filter 
factor is made selectable as mentioned above. 

[0062] Furthermore, at step S12, adjustment of high region side gain is enabled according to liking of a user using the 
multiplier 29. 

[0063] In addition, the creation of a code book used with speech bandwidth growth equipment 9 is explained here. 
[0064] Creation of a code book is an approach by GLA (Generalized Uoyd Algorithm) generally known well. Fixed time amount 
for every 20msec(s), for example, a frame, is asked for wideband voice, and it asks for the autocorrelation to 1 Sadaji, for 
example, the 6th order, for every break and its frame. The autocorrelation for every frame of this is made into training data, 
and a 6-dimensional code book is created. At this time, distinction of a voiced sound and non-vocal sound may be performed, 
the autocorrelation of a voiced sound and the autocorrelations of non-vocal sound may be collected separately, and each code 
book may be created. In this case, although a code book is referred to during band-spreading processing at the time of the 
escape of alpha, also at this time, distinction of a voiced sound and non-vocal sound is performed, and a corresponding code 
book is used. 

[0065] With speech bandwidth growth equipment 9, although the code book 12 for broadband voiced sounds and the code 
book 14 for broadband silent sounds are used, the creation is explained to a detail, referring to drawing 4 and drawing 5 . 
[0066] First, a wideband voice signal is prepared for study and framing is carried out to one-frame 20msec(s) at step S31. 
Next, the classification of a voiced sound (V) and non-vocal sound (UV) is performed by investigating frame energy, the value 
of a zero cross, etc. in each frame at step S32. 

[0067] And in a broadband voiced sound frame, the autocorrelation parameter r to the 6th order is calculated at step S33. 
Moreover, at step S34, it asks for the autocorrelation parameter r to the 6th order in a broadband silent sound frame. 
[0068] From the 6th autocorrelation parameter of each of this frame, a broadband parameter is extracted at step S41 of 
. drawing 5 , and the broadband V (UV) code book of a dimension 6 is created at step S42 by GLA. 
[0069] As mentioned above, with the speech bandwidth growth equipment using the decryption approach by PSI-CELP, the 
wideband voice which a user likes mutually can be offered by making adjustable high region gain and a high region 
oppression filter. 

' [0070] Next, it explains, referring to drawing 6 about the 2nd example of the above-mentioned speech bandwidth growth 
equipment. Since it is equipment with which this 2nd example also extends speech bandwidth using the coding parameter 
sent from the voice encoder 3 of the transmitting side of the above-mentioned digital cell phone unit, the decryption according 
to the coding approach in the voice encoder 3 is performed. 

[0071] If the coding approach in a voice coder 3 is based on a VSELP (Vector Sum Excited Linear Prediction: vector sum 
exciting line form prediction) coding method, the decryption approach in the voice decryption machine 8 of the preceding 
paragraph of this speech bandwidth growth equipment is also depended on VSELP. 

[0072] The parameter about the source of excitation which is the 1st coding parameter of the above-mentioned coding 
parameters decoded with the voice decryption vessel 8 is supplied to the source switch section 36 of excitation of drawing 6 . 
Moreover, the linear predictor coefficients alpha which are the 2nd coding parameter of the above-mentioned coding 
parameters are supplied to the alpha->r (linear predictor coefficients -> autocorrelation) conversion circuit 13. Moreover, the 
decoded signal is supplied to the V/UV judging circuit 14. 

[0073] Differing from the speech bandwidth growth equipment using PSI-CELP shown in above-mentioned drawing 2 is the 
point of having established the source switch circuit 36 of excitation in the preceding paragraph of the zero stuffing section 
12. 

[0074] Although PSI-CELP is performing the codec itself and processing which can be smoothly heard on audibility especially 
in V, when there is this [ no ] in VSELP, for this reason a bandwidth escape is carried out, as the noise mixed a little, it can be 
heard. Then, in case the source of broadband excitation is created, processing like drawing 7 is performed by the source 
switch circuit 36 of excitation. Processing here is only changed with the processing which showed step S87 - step S89 to 
above-mentioned drawing 3 . 

[0075] The source of excitation of VSELP is beta by the parameter beta (long-term prediction coefficient), bL [i] (long-term 
filter condition), and gamma (gain) used for a codec, and cl [i] (excitation code vector). * bL [i] + gamma Although created 
as * cl[i] Among these, since the former expresses a pitch component and the latter expresses a noise component, it is beta 
about this. * bL [i] and gamma It divides into * cl[i]. At step S87 In the fixed time amount range, since a pitch was 
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considered to be a strong voiced sound when the former energy is large, it progressed to YES at step S88, and the source of 
excitation was made into the pulse train, and in the part without a pitch component, it progressed to NO and oppressed to 0. 
moreover, the step S87 - case energy is not large - as usual - ** it considered as the source of broadband excitation by 
carrying out, and the zero stuffing section's 12 stuffing 0 like PSI-CELP, and carrying out a rise sample to the source of 
narrow-band excitation created in this way at step S89. Thereby, the quality on the audibility of the voiced sound in VSELP 
improved. 

[0076] If this processing is written by software, it will become like the following (5) types. 

[0077] 

[Equation 5] 



}else{ 
} 

)else{ 



[0078] And it adds with an adder 31 at step S13 with what carried out the rise sample of the above-mentioned original voice 
SNDN by the rise sample circuit 25 at step S92. At this time, there is the sound which is easy to hear by filtering with the high 
region oppression filter 27 which oppresses component about 6kHz or more a little to a high region side at step S94. This filter 
factor supposes that it is selectable, as mentioned above. 

[0079] Furthermore, at step S95, adjustment of high region side gain is enabled according to liking of a user using the 
multiplier 29. 

[0080] In addition, this invention is not limited only to what predicts a high region from low-pass. In a means to predict a 
broadband spectrum, a signal is not restricted to voice. 

[0081] Moreover, also when reproducing the signal accumulated in package media with a regenerative apparatus and 

extending bandwidth, it can apply. 

[0082] 

[Effect of the Invention] According to this invention, the wideband voice suitable for liking of a user can be offered by making 
adjustable the frequency characteristics of a high-frequency component, for example, gain, and a frequency band. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention] This invention leaves the parameter which constitutes the narrow sound signal or narrow it of a 
frequency band which is told by a communication link and broadcast as it is in transmission and a transmission line, and 
relates to the bandwidth escape approach and equipment which extend bandwidth by the receiving side and are made into a 
wideband voice signal. Moreover, it is related with the bandwidth escape approach and equipment which extend the 
bandwidth of the signal accumulated in package media, and are made into a broadband signal. 
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3PO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The band of the telephone line is as narrow as 300-3400Hz, and the frequency band of the 
sound signal sent through the telephone line is restricted. For this reason, the tone quality of the conventional analog 
telephone line can seldom be said to be fitness. Moreover, there is dissatisfaction also about the tone quality of a digital 
cellular phone. 

[0003] However, since the specification of a transmission line has become settled, it is difficult to extend this bandwidth. 
Therefore, a signal component out of band is predicted by the receiving side, and the various proposal of the system which 
generates a broadband signal is made. 

[0004] Vector sum exciting line form prediction (Vector Sum Excited Linear Prediction :VSELP) coding which is the voice codec 
method of the automobile/cellular phone of our country especially, By the method which tried application to the source of 
pitch synchronous noise excitation-sign exciting line form prediction (Pitch Synchronus Innovation-CodeExited Linear 
Prediction: PSI-CELP) coding method, it notes performing LPC composition. Both linear predictor coefficients alpha and the 
source of excitation are broadband-ized, and there are broadband-ized alpha and a thing which performs LPC composition by 
the source of excitation. 

[0005] However, distortion is included in the wideband voice obtained by this. Then, in the frequency component contained in 
the Hara voice, since it is [ with the Hara voice ] naturally more nearly quality, the filter removed this component among the 
compounded wideband voices, and how to add the Hara voice has been taken. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the wideband voice suitable for liking of a user can be offered by making 
adjustable the frequency characteristics of a high-frequency component, for example, gain, and a frequency band. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, although it was the wideband voice compounded as mentioned above, 
the favorite individual difference of tone quality was large, and the gain of the high-frequency component by which guess 
composition was carried out was understood that how to bend to a fixed value is good. Similarly, a high-frequency component 
6kHz or more has desirable how depending on which this value also bends to immobilization, although the way oppressed a 
little is liked. 

[0007] This invention is made in view of the above-mentioned actual condition, and aims at offer of the bandwidth escape 
approach and equipment which can adjust the frequency characteristics of a high-frequency component according to liking of 
a user. 
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MEANS 



[Means for Solving the Problem] Since how to add the Hara voice and the compounded component out of band about gain is 
taken, it becomes possible by adjusting the gain of a component out of band before addition. Moreover, it becomes possible 
by covering the filter which adjusts frequency characteristics before addition or after addition about bandwidth. 
[0009] For this reason, in the bandwidth escape approach which guesses a component out of band, adds to the above- 
mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band signal or 
this, after the parameter value which was able to give beforehand the frequency characteristics of the above-mentioned 
component out of band and which can be changed adjusts the bandwidth escape approach of this invention, it is added to the 
above-mentioned narrow-band signal. 

[0010] Moreover, in the bandwidth escape approach which guesses a component out of band, adds to the above-mentioned 
narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band signal or this, the 
parameter value which was able to be given beforehand and which can be changed adjusts the frequency characteristics of 
the above-mentioned component out of band after being added to the above-mentioned narrow-band signal. 
[0011] Furthermore, the bandwidth growth equipment of this invention is equipped with the frequency-characteristics 
adjustment device adjusted with the parameter value which was able to give beforehand the frequency characteristics of the 
above-mentioned component out of band, and which can be changed, and an addition means add the component out of band 
to which frequency characteristics were adjusted with the above-mentioned frequency-characteristics adjustment device to 
the above-mentioned narrow-band signal, in the bandwidth growth equipment which guesses a component out of band, adds 
to the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band 
signal or this. 

[0012] moreover, the above of the addition outputs of an addition means add the above-mentioned component out of band to 
the above-mentioned narrow-band signal in the bandwidth growth equipment which guesses a component out of band, adds 
to the above-mentioned narrow-band signal, and extends bandwidth from the parameter which can compound a narrow-band 
signal or this, and the above-mentioned addition means - even if few, it has the frequency-characteristics adjustment device 
which adjusts with the parameter value which was able to give beforehand the frequency characteristics of one component 
out of band, and which can be changed. 
[0013] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of this invention. 
The gestalt of this operation is speech bandwidth growth equipment which extends the bandwidth of the inputted narrow- 
band voice, using the bandwidth escape approach concerning this invention. The bandwidth escape approach which this 
speech bandwidth growth equipment uses is the bandwidth escape approach which guesses a component out of band, adds 
to the narrow-band signal compounded from the parameter, and extends bandwidth from the parameter which can compound 
the narrow-band signal restricted in a transmission line, and after the parameter value to which the frequency characteristics 
of the above-mentioned component out of band were beforehand given by the request of a user and which can be changed 
adjusts it, it is the approach of adding to the above-mentioned narrow-band signal. For details, it mentions later. 
[0014] This speech bandwidth growth equipment is applied to a digital cell phone unit. First, the configuration of this digital 
cell phone unit is explained. Here, although the transmitter and receiver side is described separately, it is collectively built in 
one cell phone unit in fact. 

[0015] In a transmitter side, the sound signal inputted from the microphone 1 is changed into a digital signal with A/D 
converter 2, after encoding with the voice encoder 3, transmitting processing is performed to an output bit with a transmitter 
4, and it transmits from an antenna 5. 

[0016] At this time, the voice encoder 3 supplies the coding parameter in consideration of narrow-band-ization restricted by 
the transmission line to a transmitter 4. For example, as a coding parameter, there are a parameter about the source of 
excitation and linear predictor coefficients alpha. 

[0017] Moreover, in a receiver side, a receiver 7 receives the electric wave caught with the antenna 6. And the above- 
mentioned coding parameter is decoded with the voice decryption vessel 8, and voice is extended using the above-mentioned 
decryption parameter with speech bandwidth growth equipment 9. Then, it returns to an analog sound signal with D/A 
converter 10, and outputs from a loudspeaker 11. 

[0018] The 1st example of the above-mentioned speech bandwidth growth equipment 9 in this digital cell phone unit is shown 
in drawing 2 . The speech bandwidth growth equipment 9 shown in this drawing 2 extends audio bandwidth using the coding 
parameter sent from the voice encoder 3 of the transmitting side of the above-mentioned digital cell phone unit. 
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[0019] The above-mentioned coding parameter is decoded with the voice decryption vessel 8. If the coding approach in a i 
voice coder 3 is based on a PSI-CELP (Pitch Synchronic Innovation-CELP: source of pitch synchronous noise excitation-CELP) 
coding method, the decryption approach in this voice decryption machine 8 is also depended on PSI-CELP. ' 
[0020] The parameter about the source of excitation which is the 1st coding parameter of the above-mentioned coding 
parameters decoded with the voice decryption vessel 8 is supplied to the zero stuffing section 12. Moreover, the linear , 
predictor coefficients alpha which are the 2nd coding parameter of the above-mentioned coding parameters are supplied to I 
the alpha->r (linear predictor coefficients -> autocorrelation) conversion circuit 13. Moreover, the signal decoded with the 
voice decryption vessel 8 is supplied to the V/UV judging circuit 14. 

[0021] Moreover, speech bandwidth growth equipment 9 is equipped with the code book 15 for broadband voiced sounds and 
the code book 16 for broadband silent sounds which are beforehand created using the object for voiced sounds and the 
parameter for non-vocal sound which were extracted from a broadband voiced sound besides the zero stuffing section 12, the 
alpha->r conversion circuit 13, and the V/UV judging circuit 14, and non-vocal sound. 

[0022] Furthermore, the partial extract circuit 17 and the partial extract circuit 18 which this speech bandwidth growth 
equipment 9 carries out the partial extract of each code vector in the code book 15 for broadband voiced sounds, and the 
code book 16 for broadband silent sounds, and ask for a narrow-band parameter, The quantizer 19 for narrow-band voiced 
sounds which quantizes the autocorrelation for narrow-band voiced sounds from the alpha->r conversion circuit 13 using the 
narrow-band parameter from the partial extract circuit 17, The quantizer 20 for narrow-band silent sounds which quantizes 
the autocorrelation for narrow-band silent sounds from the above-mentioned alpha->r conversion circuit 13 using the narrow- 
band parameter from the partial extract circuit 18, The reverse quantizer 21 for broadband owner vocal sound which reverse- 
quantizes the narrow-band voiced sound dosage child-ized data from the quantizer 19 for narrow-band voiced sounds using 
the code book 15 for broadband voiced sounds, The reverse quantizer 22 for broadband non-vocal sound which reverse- 
quantizes the narrow-band silent sound dosage child-ized data from the quantizer 20 for narrow-band silent sounds using the 
code book 16 for broadband silent sounds, While changing the autocorrelation for broadband voiced sounds used as the 
reverse quantization data from the reverse quantizer 21 for broadband owner vocal sound into the linear predictor coefficients 
for broadband voiced sounds The autocorrelation which changes the autocorrelation for broadband silent sounds used as the 
reverse quantization data from the reverse quantizer 22 for broadband non-vocal sound into the linear predictor coefficients 
for broadband silent sounds -> The linear-predictor-coefficients (r->alpha) conversion circuit 23, It comes to have the LPC 
composition circuit 24 which compounds wideband voice based on the linear predictor coefficients for broadband voiced 
sounds from this r->alpha conversion circuit 23, the linear predictor coefficients for broadband silent sounds, and the source 
of excitation from the zero stuffing section 12. 

[0023] Moreover, this speech bandwidth growth equipment 9 is equipped with the band stop filter (BSF) 25 which removes 
the signal component of 300Hz - 3400Hz of frequency bands of input narrow-band voice data from the synthetic output from 
the rise sample circuit 25 which carries out over sampling technique of the sampling frequency of the narrow-band voice data 
decrypted with the voice decryption vessel 8 to 16kHz from 8kHz, and the LPC composition circuit 24. 
[0024] Furthermore, this speech bandwidth growth equipment 9 is equipped with the frequency-characteristics controller 26 
which adjusts the frequency characteristics of the high frequency component 3400Hz or more from BSF25 with the parameter 
value which was able to be given beforehand, and which can be changed, and the adder 31 which adds the frequency 
component 3400Hz or more to which frequency characteristics were adjusted by this frequency-characteristics controller 26 to 
the narrow-band voice data component of the origin of 300Hz - 3400Hz of frequency bands from the above-mentioned rise 
sample circuit 25. 

[0025] And from an output terminal 32, a frequency band is 300-7000Hz, and the digital sound signal whose sampling 
frequency is 16kHz is outputted. 

[0026] Here, the frequency-characteristics controller 26 adjusts the frequency band of the above-mentioned component out of 
band with the high region oppression filter 27. The high region oppression filter 27 shall be a filter which oppresses 
component about 6kHz or more, and shall tend to hear the above-mentioned component out of band. The filter factor 
maintenance memory 28 is connected to the high region oppression filter 27. Some filter factors which make attenuation of 
frequency characteristics gently-sloping, or are made steep are memorized by this filter factor maintenance memory 28. These 
filter factors are chosen according to actuation by the user on a control unit 33. And with the high region oppression filter 27, 
the frequency band of a component out of band is adjusted using the filter factor chosen according to liking of a user. 
[0027] Moreover, the frequency-characteristics controller 26 adjusts the gain of the above-mentioned component out of band. 
The gain set point of the shoes set up beforehand is specifically memorized in the gain set point memory 30, it chooses 
according to the request of a user in a control unit 33, and a multiplier 29 is supplied. For this reason, in a multiplier 29, the 
gain of the above-mentioned component out of band can be adjusted according to a request of a user. 
[0028] On the whole, this speech bandwidth growth equipment 9 operates as follows. First, a broadband parameter is 
presumed from a narrow-band parameter, and the wideband voice signal is searched for in the LPC composition circuit 24. 
And the low-pass side which is a frequency band of the Hara voice is permuted by the Hara voice after that. That is, using 
BSF25 as a high pass filter, it leaves only a high region, and also in this high-frequency component, a high frequency 
component is oppressed with the high region oppression filter 27, gain is further adjusted in the signal-processing section 29, 
and it is adding to the Hara voice. 

[0029] Two, broadband -izing of alpha and broadband-izing of the source of excitation, are required for presumption of a 
broadband parameter. Moreover, it is necessary to create beforehand the code book by the autocorrelation r which is a 
parameter convertible into alpha and mutual for broadband -ization of alpha. Autocorrelation r is broadband-ized by 
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I quantization by this code book, and reverse quantization. 

\ [0030] First, broadband-ization of alpha is explained, alpha is once changed into the autocorrelation r which is a parameter 
showing another spectral envelope which is easy to presume a high region side paying attention to being a filter factor 
showing a spectral envelope, broadband-izes this, and it carries out inverse transformation to alphaw from the broadband 

I autocorrelation rw after that. Vector quantization is used for an escape. What is necessary is to vector-quantize the narrow- 

I band autocorrelation m and just to calculate rw which corresponds from the index. 

] [0031] Since fixed relation is realized so that it may mention later, that what is necessary is to prepare only the code book by 

I the broadband autocorrelation, in a narrow-band autocorrelation and a broadband autocorrelation, a narrow-band 

J autocorrelation can be vector-quantized by this, and a broadband autocorrelation can be found by reverse quantization in 

'them. 

[0032] About a narrow-band signal, there is relation which shows a broadband signal in the following (1) types at the band- 
limited thing, then a broadband autocorrelation and a narrow-band autocorrelation. 
[0033] 
[Equation 1] 

0UJ-0U,®a)=^)®^(a) - . - (i ) 

[0034] Here, for phi, an autocorrelation and xn are [ a broadband signal and h of a narrow-band signal and xw ] the impulse 
responses of a band limit filter. 

[0035] Furthermore, the following (2) types are obtained from the relation between an autocorrelation and a power spectrum. 

[0036] 
[Equation 2] 

0(A)- F"W) (2) 

[0037] Considering another band limit filter with frequency characteristics equal to the power characteristics of this band limit 
filter, H', then the above-mentioned (2) formula become like the following (3) types about this. 
[0038] 
[Equation 3] 

<p(h)-F-\\H\ 7 )=F- l (H')~h' • • • (3) 

[0039] The pass band of this new filter and the inhibition zone are equivalent to the original band limit filter, and a damping 
property serves as a square. Therefore, this new filter can also be called band limit filter. Consideration of this simplifies a 
narrow-band autocorrelation with what band-limited, the convolution, i.e., the broadband autocorrelation, of a broadband 
autocorrelation and the impulse response of the filter of a band limit. That is, it becomes the following (4) types. 
[0040] 
[Equation 4] 

tfCcJ-0Gr u .)® H • * • (4) 

[0041] As mentioned above, if only a broadband code book is prepared in vector-quantizing a narrow-band autocorrelation, a 
narrow-band vector required at the time of quantization can be created by the operation, and does not need to prepare a 
code book beforehand from a narrow-band autocorrelation. 

[Q042] Furthermore, since each rw code vector has monotone reduction or the curve fluctuated gently-sloping, even if it 
makes it low-pass by H f , there is no big change, and a direct rw code book can perform m quantization. However, since a 
sampling frequency is 1/2, it is necessary to compare every other order. 

[0043] By dividing into a voiced sound (V) and non-vocal sound (UV), since the still more accurate escape is possible, this is 
also performing the escape of alpha. In connection with this, the code book also uses two for the object for V, and UV. 
[0044] Next, the escape of the source of excitation is explained. In PSI-CELP, the rise sample of the source of excitation in a 
narrow-band is carried out by inserting a zero value in the zero stuffing section 12, and what generated aliasing distortion is 
used. Although this approach is very simple, since the power of the original voice and the difference of harmonic structure are 
saved, it can be said that it is quality sufficient as a source of excitation. 

[0045] And Broadband alpha and the source of broadband excitation which were obtained above perform LPC composition in 
the LPC composition circuit 24. 

[0046] Moreover, since the voice by which broadband LPC composition was carried out is of inferior quality as [ this ], a low- 
pass side is permuted with the original voice SNDN of a codec output. For this reason, 3.4kHz or more of composite tone is 
extracted, the rise sample of the codec output is carried out to fs= 16kHz by one side, and these are added. 
[0047] At this time, adjustment of the gain which carries out multiplication to a high region side is enabled according to liking 
of a user with the multiplier 29 of the frequency-characteristics controller 26. Since the individual difference for every user is 
large, this value is made adjustable. That is, the value of high region side gain is beforehand set up by the input from a user, 
and multiplication is performed with reference to this value. 
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[0048] Moreover, there is the sound which is easy to hear by giving filtering which oppresses component about 6kHz or more 
a little with the high region oppression filter 27 of the frequency-characteristics controller 26 to a high region side before 
addition. This filter factor is selectable according to liking of a user. By processing with the high region oppression filter 27 
using the selected filter factor, the frequency band by the side of a high region was made selectable according to liking. 
[0049] However, since the processing using this high region oppression filter 26 does not affect the power characteristics by 
the side of low-pass, it may be performed to the component out of band under addition output of an adder 31. That is, the 
high region oppression filter 27 of the frequency-characteristics controller 26 may be formed in the latter part of an adder 31. 
Or it is also possible to give, after adding the filter which dares have influence also on a low-pass side. Wideband voice is 
obtained by the above. 

[0050] Next, detailed actuation of this speech bandwidth growth equipment 9 is explained using the flow chart of drawing 3 . 
[0051] The alpha->r conversion circuit 13 changes into Autocorrelation r the linear predictor coefficients alpha decoded with 
the voice decryption vessel 8 at step SI. Moreover, the signal decoded with the voice decryption vessel 8 is decoded by the 
V/UV judging circuit 14 at step S2, and distinction of V/UV is performed. 

[0052] If a voiced sound / non-vocal sound judging flag is judged at this step S2 to be V, the switch SW which changes the 
output from the alpha->r conversion circuit 13 will be connected to the narrow-band voiced phonon-ized circuit 19. Moreover, 
if judged with UV, Switch SW will connect the output from the alpha->r conversion circuit 13 to the narrow-band silent 
phonon-ized circuit 20. 

[0053] When UV judging circuit 14 judges the above-mentioned voiced sound / non-vocal sound judging flag to be V, in step 
S4, the autocorrelation r for voiced sounds from Switch SW is supplied to the narrow-band V quantization circuit 19. and it 
quantizes. This quantization uses the parameter for narrow-band V for which it asked at step S3 by the partial extract circuit 
17 as mentioned above. 

[0054] On the other hand, at step S3, when UV judging circuit 14 judges the above-mentioned voiced sound / non-vocal 
sound judging flag to be UV, although the autocorrelation r for non-vocal sound from Switch SW is supplied to the narrow- 
band UV quantization circuit 20 and it quantizes, it quantizes also here in the partial extract circuit 18 using the parameter for 
narrow-band UV for which it asked by the operation. 

[0055] And it reverse-quantizes using the broadband V code book 15 or the broadband UV code book 16 by the broadband V 
reverse quantization circuit 21 or the broadband UV reverse quantization circuit 22 which corresponds, respectively at step S5, 
and, thereby, a broadband autocorrelation is obtained. 

[0056] And a broadband autocorrelation is changed into alpha by the r->alpha conversion circuit 23 at step S6. 

[0057] On the other hand, the rise sample of the parameter about the source of excitation from the voice decryption machine 

8 is carried out by zero being packed by the zero stuffing section 12 between samples at step S7, and it is broadband-ized by 

aliasing. And this is supplied to the LPC composition circuit 24 as a source of broadband excitation. 

[0058] And at step S8, the LPC composition circuit 24 carries out LPC composition of Broadband alpha and the source of 

broadband excitation, and the sound signal of a broadband is acquired. 

[0059] However, since it does not pass to the broadband signal searched for by prediction the way things stand but the error 
by prediction is included, it is of inferior quality. It is better to use the original voice SNDN of a codec output (input voice) as it 
is about the frequency range of input narrow-band voice especially. 

[0060] Therefore, filtering by step S9 of 300-3400Hz of frequency ranges of input narrow-band voice using BSF25 removes 
among the composite tone from the LPC composition circuit 24. 

[0061] And it adds with an adder 29 at step S13 with what carried out the rise sample of the above-mentioned original voice 
SNDN by the rise sample circuit 25 at step S10. At this time, there is the sound which is easy to hear by filtering with the high 
region oppression filter 27 which oppresses component about 6kHz or more a little to a high region side at step Sll. This filter 
factor is made selectable as mentioned above. 

[0062] Furthermore, at step S12, adjustment of high region side gain is enabled according to liking of a user using the 
multiplier 29. 

[0063] In addition, the creation of a code book used with speech bandwidth growth equipment 9 is explained here. 
[0064] Creation of a code book is an approach by GLA (Generalized Lloyd Algorithm) generally known well. Fixed time amount 
for every 20msec(s), for example, a frame, is asked for wideband voice, and it asks for the autocorrelation to 1 Sadaji, for 
example, the 6th order, for every break and its frame. The autocorrelation for every frame of this is made into training data, 
and a 6-dimensional code book is created. At this time, distinction of a voiced sound and non-vocal sound may be performed, 
the autocorrelation of a voiced sound and the autocorrelations of non-vocal sound may be collected separately, and each code 
book may be created. In this case, although a code book is referred to during band-spreading processing at the time of the 
escape of alpha, also at this time, distinction of a voiced sound and non-vocal sound is performed, and a corresponding code 
book is used. 

[0065] With speech bandwidth growth equipment 9, although the code book 12 for broadband voiced sounds and the code 
book 14 for broadband silent sounds are used, the creation is explained to a detail, referring to drawing 4 and drawing 5 . 
[0066] First, a wideband voice signal is prepared for study and framing is carried out to one-frame 20msec(s) at step S31. 
Next, the classification of a voiced sound (V) and non-vocal sound (UV) is performed by investigating frame energy, the value 
of a zero cross, etc. in each frame at step S32. 

[0067] And in a broadband voiced sound frame, the autocorrelation parameter r to the 6th order is calculated at step S33. 
Moreover, at step S34, it asks for the autocorrelation parameter r to the 6th order in a broadband silent sound frame. 
[0068] From the 6th autocorrelation parameter of each of this frame, a broadband parameter is extracted at step S41 of 
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drawing 5 , and the broadband V (UV) code book of a dimension 6 is created at step S42 by GLA. \ 
[0069] As mentioned above, with the speech bandwidth growth equipment using the decryption approach by PSI-CELP, the 
wideband voice which a user (ikes mutually can be offered by making adjustable high region gain and a high region 
oppression filter. 

[0070] Next, it explains, referring to drawing 6 about the 2nd example of the above-mentioned speech bandwidth growth 
equipment. Since it is equipment with which this 2nd example also extends speech bandwidth using the coding parameter 
sent from the voice encoder 3 of the transmitting side of the above-mentioned digital cell phone unit, the decryption according 
to the coding approach in the voice encoder 3 is performed. 

[0071] If the coding approach in a voice coder 3 is based on a VSELP (Vector Sum Excited Linear Prediction: vector sum 
exciting line form prediction) coding method, the decryption approach in the voice decryption machine 8 of the preceding 
paragraph of this speech bandwidth growth equipment is also depended on VSELP. 

[0072] The parameter about the source of excitation which is the 1st coding parameter of the above-mentioned coding 
parameters decoded with the voice decryption vessel 8 is supplied to the source switch section 36 of excitation of drawing 6 . 
Moreover, the linear predictor coefficients alpha which are the 2nd coding parameter of the above-mentioned coding 
parameters are supplied to the alpha->r (linear predictor coefficients -> autocorrelation) conversion circuit 13. Moreover, the 
decoded signal is supplied to the V/UV judging circuit 14. 

[0073] Differing from the speech bandwidth growth equipment using PSI-CELP shown in above-mentioned drawing 2 is the 
point of having established the source switch circuit 36 of excitation in the preceding paragraph of the zero stuffing section 
12. 

[0074] Although PSI-CELP is performing the codec itself and processing which can be smoothly heard on audibility especially 
in V, when there is this [ no ] in VSELP, for this reason a bandwidth escape is carried out, as the noise mixed a little, it can be 
heard. Then, in case the source of broadband excitation is created, processing like drawing 7 is performed by the source 
switch circuit 36 of excitation. Processing here is only changed with the processing which showed step S87 - step S89 to 
above-mentioned drawing 3 . 

[0075] The source of excitation of VSELP is beta by the parameter beta (long-term prediction coefficient), bL [i] (long-term 
filter condition), and gamma (gain) used for a codec, and cl [i] (excitation code vector). * bL [i] + gamma Although created 
as * cl[i] Among these, since the former expresses a pitch component and the latter expresses a noise component, it is beta 
about this. * bL [i] and gamma It divides into * cl[i]. At step S87 In the fixed time amount range, since a pitch was 
considered to be a strong voiced sound when the former energy is large, it progressed to YES at step S88, and the source of 
excitation was made into the pulse train, and in the part without a pitch component, it progressed to NO and oppressed to 0. 
moreover, the step S87 - case energy is not large - as usual - ** - it considered as the source of broadband excitation by 
carrying out, and the zero stuffing section's 12 stuffing 0 like PSI-CELP, and carrying out a rise sample to the source of 
narrow-band excitation created in this way at step S89. Thereby, the quality on the audibility of the voiced sound in VSELP 
improved. 

[0076] If this processing is written by software, it will become like the following (5) types. 

[0077] 

[Equation 5] 



}etse{ 
} 

}ehe{ 



[0078] And it adds with an adder 31 at step S13 with what carried out the rise sample of the above-mentioned original voice 
SNDN by the rise sample circuit 25 at step S92. At this time, there is the sound which is easy to hear by filtering with the high 
region oppression filter 27 which oppresses component about 6kHz or more a littie to a high region side at step S94. This filter 
factor supposes that it is selectable, as mentioned above. 

[0079] Furthermore, at step S95, adjustment of high region side gain is enabled according to liking of a user using the 
multiplier 29. 

[0080] In addition, this invention is not limited only to what predicts a high region from low-pass. In a means to predict a 
broadband spectrum, a signal is not restricted to voice. 




} 



(5) 
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[0081] Moreover, also when reproducing the signal accumulated in package media with a regenerative apparatus and 
extending bandwidth, it can apply. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawinq 11 It is the block diagram of the digital cell phone unit with which the speech bandwidth growth equipment used as 
the gestalt of operation of this invention is applied. 

[Drawing 21 It is the block diagram of the 1st example of the above-mentioned speech bandwidth growth equipment. 
[Drawing 3] It is a flow chart for explaining actuation of the 1st example of the above-mentioned speech bandwidth growth 
equipment. 

[Drawing 41 It is a flow chart for explaining the training-data generation processing used for the code book used by the 1st 

example of the above-mentioned speech bandwidth growth equipment. 

[Drawing 51 It is a flow chart for explaining generation of the above-mentioned code book. 

[Drawing 61 It is the block diagram of the 2nd example of the above-mentioned speech bandwidth growth equipment. 
[Drawing 71 It is a flow chart for explaining actuation of the 2nd example of the above-mentioned speech bandwidth growth 
equipment. 

[Description of Notations] 

8 Voice Decryption Machine, 9 Speech Bandwidth Growth Equipment, 12 Zero Stuffing Section, 13 Linear predictor coefficients 
-> an autocorrelation (alpha->r) conversion circuit, 14 Voiced sound V / non-vocal sound UV judging circuit, 15 The code 
book for broadband voiced sounds, 16 The code book for broadband silent sounds, 17 A partial extract circuit, 18 A partial 
extract circuit, 19 The quantizer for narrow-band voiced sounds, The quantizer for 20 narrow-band silent sounds, 21 The 
reverse quantizer for broadband owner vocal sound, 22 The reverse quantizer for broadband non-vocal sound, 23 
Autocorrelation -> [ Linear-predictor-coefficients (r->alpha) conversion circuit, ] 24LPC composition circuit, 25 A band stop 
filter (BSF), 26 A frequency-characteristics controller, 27 A quantity region oppression filter, 28 Filter factor memory, 29 A 
multiplier, 30 Gain set point memory 



[Translation done.] 
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0 \Z»MWm 1 7fci 0 y 7*S 3 

[ o o 5 4 ] . u vTCgen 1 4 #jjEw*t/* 

$UV*?<fc[IJS&2 0fcft&LT*iMtt&#. dCT 

t» . ffjHUUiiii 1 s-csatc i vn&btzmm vm 20 

[0 0 5 5] *LT. XTv7S5~e*:tL?tWmh 

2 2 fcJ: >»i£ va- K7*-y 9 1 5X{i/S^l^U V3 
-h'7-y? 1 6*J8wcaUfrFfl:U CtlfcJ: Offitttt 

[0056] <£LT, ^^aefflMJi^r-yrS6T 
r-«S3«EI»2 3fc:J:>)aWffl|3ft.*. 
[0057] -UT. mMtiRSfrhnmBMUn 
tl'W-^tt. X-r-y7-S7-C-fe'n|Si6SPl 2t=J: 30 

wiXJ&sj^i^lWg^i: IX. LP c^mm2 4 izm 

[0 0 583 *LT. ^f77S8t, LPC-dJfiHB 
24#J2^afcl2aWUMBaU:*. LPC*jftL. J£ 

[0 0 5 9] LfrU COiitrafaejioT**)^ 

*i*£#$ft-siK^r-f, ?«cj:&iit»<**ft.Tvi 

6<WMWWv\ #fcA#^i^^ojf&§&EBfc 40 

[0 0 6 0] Lfctf-oT. LPC^JftEW2 4*»feO^ 
J***)}-*. AAlimHff^M«nKB3 0 0-34 
0 0Hzl:^T"/7 , S9TBSF2 5$rfflV^7^^ 

yy^fcJ: ■)■*«. 

[006 1] *LT. *Ty7 , S10T'7y7"-n'rrt' 
HISS 2 5fc«k 0 ±12* y5**vHf*SN D B J T-y 7^" 
VTVPLfciOi: . *r«yTS 1 3THDg#82 9KJ; 0 
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#>6KHz tLhO^S-^RIpJE-f SS^JtPff 7 -r )V9 
2 7t < t'9 7 YWI/^tWikt, KfcW** 

[0 06 2] Sfefc. ^f77S 1 2 "TO. «»SI2 9 

[0063] 5rti:;t. #^t^Hfi£5iSIS9T*fflV^ 
3— K7*-y? Offrfcfcov tKW* . 

[ 0 0 6 4 ] n- F7* ? ?4>fft£UHR£ J: < ttfeiifc 
GLA(Generalized Lloyd Algorithm) £ J: &;frj£"C& 
5. JfflHtWfc-JgBfflL fltt.tf2 0asecrfc«>7l' 
-AKKflJO. %<r>yv-m«z. -£80Utf6XS 
■c<oiBiaBas-^«>Tts<. ci^7U-A»<oiefflM 

<m>sbiiw. a^osafflws-JM«e«*>. *ft*' 
n«>3-H7v^frfmLTbiv^ co*^. wan 

7<*9&mm-z>. 

[0065] **^MtSH«9-rtt, j&Hti«ffl»« 

iz^xmrnizmmz. 

t o o 6 6 1 i&mspiitttzvmizmxu 

Xt-vVS 3 1 X' 1 7 W-A 2 0jEecfc7 U- 5 

»:fc: s *r-y 7-S 3 2X'^yU-MZH^X, Wi 
Hf7l^-Ax*;Wf f — «f»-lfo^nx<7)<i^S:iH^S i fc 
CiotWf (v) jWW*» (uv) **«)4HJ[tff 

[0067] *LT. ^T<y7S3 3T^«*^ ; t7 

p-Acijor, flujf 6<x^roeBfflW^'7^-^ 

rfetW-fft. ^f77S3 4tlJOT^g 
yu-Mzmi. WL\f6<ktX'<?>&5,nm*yX- 
9r*m>h. 

[0 06 8] i«0#7^-Acy)6»:<55iefflM^7P<- 
9frt>. 05£O7.-r-yTS4 1 T'JEffl^^X-^Srtt 
{iJL, GLAtCiO^TneOJE^JSV (UV) 3-H7 
•y ^ S-Xr >y 7 S 4 2 Tttfctl . 

[0069] fil±, PSI-CELPtCkSffl^b^rft 

Ey<il>9Z-5J&b?&ZtX\ J-— om 

[ 0 0 7 0 ] mz. ±t » mi&feffimwwis 2 
im,z^xm(>*mkL%#t 3 Mm'Z. zcd&2<d 
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[0071] Wfir*» 3 X'V>?ft{UmtfV S E L P 
(Vector Sum Excited Linear Prediction : b>U%\ 

^fk*fti>vsELP(cJ:i,. 
[0072] ?«#3*ut, ±*ffi*H£ 

^it^^—fx-hm^mmLaiia-r mm io 
4. 

[0 0 7 3] ±IBI12{^tJtPS I -C EL Piffle 

!&3 6£-fc'nf6tf>atl 2*)1WSWClWtCV^jiiT*4. 
[0074] PSI-CELPtt. ft 
V£«g±?# fejWcBi *. 4 J; 3 fcJBHfcfT-aT V* 
^ VSELP fcl±£ ftj&ftfr < . £ COfc*fc««lBjjSi 
Lfcfc*fc*TO**mLfcJ:3t=B£;U. 20 

3 6fcJ:0H7«>J:5$tf61!*irr. ££-ro»Ki. 
XT v r S 8 7 y 7* S 8 9 £±IB0 3 tc^ L 
akWfr&*4«JfC*4. 

[0075] VSELP*)BltH»i, 3-T"/?fcf!ffi 
£ft4^7>-7/3(j|$«6iSC>. bL[i)«JH7.f/P 
*«») . r ffiW) . cl[i] fflftBa- K"C* *) tc«t 0 . 
/S * bL(i) + r * cimfcl/CfMSft.***, <IOo 

* bLtiJkr * cl(l]£4K*. Xf-»rS87 30 
T. -£*>lffl«8He*»vvc. liifOx^K-^| 

•yrS88"CYESfc»», BHSSfc'W'XTlJk U tf 

fc. Xf 77S 8 7 tx^Jf-^^ < $rv>*£fc<4 

t&ftkts *) t u c 9 LTfl:jft$n^iMiwiMaR(=x 

■r »7S 8 9T* nftft* 1 2 lei 9PSI-CELPR«I0 £ 
Kftr v7^vr;Uf*ikKJ: 9£tti£l3i83Bk L 
fc. ZtliZX *) , V S E L P teWt4*W0«B«LtO 
iMWHUbLfc. 40 

[00 7 6] ^<o«siS'V7f'>xrwt»<fcJaT<o 

(5) **>J:3fc«r*. 

[0077] 

[»5] 
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}ehe{ 
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[0078] XTv7S92X-T>y?+r>?l\s 
1355 2 5 <k <0 JJE * 'J 5**-**J* S N D« £ 7* -y 
S'TA'Lfcfcafc, Xf 7 7S1 3T-flD*g&3 HCk 1 ? 
tOTt. £<9k£. ^T-yrS9 4TSI^fflJ(C*fL, 
S6KHz JJLtO^^^RtpJE-f -f /I/* 

2 7 1; J; o 7 -f iV* o yftrnt i k «**-rv*» 

f£k LT^4. 

[007 9] ^x-yTS9 5T(i, 3t»£2 9 
fcLTV^. 

[ 0 0 8 0 ] **^iffil^6AW*TOtt4 t 

[ 0 0 8 1 ] A-. y ^r-i;^ r -f 7fcWR«*ifc{! 
^£S£8«TS£-f 4 k * ^^«e<SSrS:5S-r 4 k # c 

[0082] 

HMO**] *WSfcJ:*itf. ««A^)A«ak4« 

-ifco»^fc-& 3 £3Si£gfS£*g<*?-4 £ k 4 . 
[Hffi^fs*^^] 

[01 1 *^^mt<^ffik*4#^JSIifi^l!t 

#affl$ft4r < vfMmvs&s&y?* - y mx-h 

4. 

[02] ±te^^«««sa:5S$l«^^ l BJWflnro 
■•/?0T'*>4. 

[03] ±te^^$4gffi5ggB«l& 1 oAttMoMfl! 

[04 ] JJE«]ftfflMBCS»at^il 1 oiwwrajn 
Wi43-K7??te«Mafc4hV--vyT'-*4lR 
JSISR!S«ft««>7D-f+-htft4. 

[05 ] JJE3- H7*<y^<7)^tSriKBHfS^tf?<07D 

[063 ±IE^^««S£?gga^S 2 o**««jcoy o 
•y^0-C&4. 

[07] ±&%p&®ii§m&mcom2(omm0>®fE 
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8 mmm* 9 gpmmms&m. i 2 -t* 

&@8&, 14 Wf^V/te^UVfiJMfr. 15 

-K7v*. 17 fiftHtiiililHk 18 SftfflttB 
B. 1 9 «»^iS^^fflfi^bSif. 2 1 
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IffFW. 2 1 £#«3TSirffliS«?fc«k 2 2 

immsPimatrHOit. 23 esfaw-i^ai 

M(r-o)3!WHlB, 24LPC^0J8, 2 5 
A7H^h y77^W (BSF ) . 2 6 
DISSS. 2 7 28 7 4/Wfl« 

2 9 3 0 y-fyRSfi>*y 



[011 
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ft«16kHa 
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S7 
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SB 
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/&»«**/ 

I 7U-ji>& h -sai 

I ^AWftg V " S3 2 
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/ / f»7l^A / 



S33 H aaamgl 
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/ r7k-A 
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[07] 



L 



VCELP 7 

r 



SS2 
1 



A 



S87 




7oy h^->?co^ 

F?-i>(##) 9)045 BA01 CA01 CA04 CB01 

5J064 AAOO BB12 BC02 BC06 BC07 

BC08 BC12 BC18 BD02 
5K041 AAOO BB02 BB08 CC01 DD02 

EE12 EE22 EE31 FF31 FF32 

HH12 HH22 JJ14 
9(066 AA02 BB01 CC02 DD14 DD22 

DD32 EE45 JJ03 JJ15 
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